dispersion. Semen was diluted with FertiCult™ Flushing medium (FertiPro N.V., Beernem, Belgium) to 20 × 10 6 sperm cells per ml and processed as per the kit. The stained slides were analyzed with the ISAS®v1 CASA-DNAf, with a ×10 bright-field objective. The software automatically classified the sperm heads according to the kit criteria as having no DNA fragmentation (large-or medium-sized halo) or fragmented DNA (small or no halo).
Dear Editor,
Reproductive problems affect 8%-12% of human populations worldwide; 40%-50% of all infertility cases are due to the male, and up to 2% of men have suboptimal sperm quality. 1 Semen analysis is the first test in male infertility clinics, but interpretation of the results is not straightforward, with the significance of results for predicting fertility after intrauterine insemination (IUI), intracytoplasmic sperm injection (ICSI), and in vitro fertilization (IVF) differing between studies. 2 Classical semen evaluation treats seminal variables individually, so that whereas poor semen quality is an indicator of subfertility, 3 good semen quality is no guarantee of fertility. 4 Considering that all the data and their distribution provide more information, computing variables by multivariate statistics offers a new understanding of the relationship of semen quality to fertility. 5 Different datasets corresponding to several variables were standardized from human semen samples and combined here to examine subpopulations of seminal variables with the eventual aim of providing a conceptual mathematical approach to fertility studies.
Thirteen volunteers (aged 25-59 years) signed informed consent forms to participate in the study and provide samples for the study. Semen samples were collected by masturbation after 3-5 days of abstinence. The mean of this age range was 36.9 years. Seminal volume and pH using strips (Macherey-Nagel, Düren, Germany) were assessed within 30 s of collection. The resting parameters were evaluated after 30 min for liquefaction at 37°C, counting almost 250 cells per sample. Sperm motility and concentration (total sperm count) were determined in a reusable 10-µm deep Spermtrack® counting chamber (Proiser R+D S.L., Paterna, Valencia, Spain), following the WHO (2010) classification. 6 Analyses were done subjectively on the monitor of the ISAS®v1 CASA-Mot system (Proiser R+D S.L.), equipped with an ISAS® CM13-ON video camera attached to a UB203 microscope (UOP, Proiser R+D S.L.), with a ×10 negative phase contrast objective and an integrated self-heated stage maintained at a constant temperature of 37°C.
Sperm vitality was assessed by eosin-nigrosin (Merck KGaA, Darmstadt, Germany) staining. Cells were assessed subjectively at ×20 as nonvital (pink) or vital (unstained).
Sperm DNA fragmentation (F) was assessed by the Halosperm® G2 kit (Halotech DNA, S.L., Madrid, Spain) from the extent of chromatin and SP2 with total count and vitality, poor motility, and F ( Table 1) . Eight (61.5%) samples were included in SP1. For decades, clinicians have sought a subjectively evaluated semen parameter that defines the fertility of a sample. 7 This approach implies a great limitation in the value of the results, particularly for that parameters not completely standardized, as DNA fragmentation. Objectively, computer-assisted sperm analysis (CASA)-generated data were initially considered independently, although this approach has limited power. 8 There are studies on concomitant evaluation, by logistic regression, of multiple parameters evaluated subjectively 3 and by subpopulation studies on human semen variables. 9 The holistic work on the subpopulations of ejaculated spermatozoa has changed the vision of a race among more or less equivalent cells, to that of competition among different groups of spermatozoa with similar characteristics. 10 This first such study on adult human semen samples is promising for improving the diagnostic potential of semen analysis. For developing a mathematical model integrating all semen variables, future studies must include more men, and the concept must be extended to subjects of variable age, fertility, residence, socioeconomic status, ethnicity, and with pharmacological and toxicological conditions. This will make possible definition of universal criteria that improve the prediction of fertility and optimize the diagnosis for assisted reproduction techniques.
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